Background: Chronic kidney disease is a worldwide public health problem. It is associated with various biochemical and hematological abnormalities that leads to morbidity and mortality. The aim of this study was to evaluate the biochemical and hematological parameters in chronic kidney disease patients.
INTRODUCTION
Chronic kidney disease (CKD) is a spectrum of pathophysiologic processes associated with abnormal kidney function and a progressive decline in glomerular filtration rate (GFR). CKD is classified into five stages according to the estimated GFR. Chronic renal failure (CRF) is the irreversible reduction in nephron number which corresponds to CKD stages 3 to 5. 1 The estimated glomerular filtration rate (eGFR) for CKD is <60ml/min/1.73 m 2 for >3 months as defined by US National Kidney Foundation's Kidney Dialysis Outcomes Quality Initiative (K/DOQI) guideline. 2 End stage renal disease (ESRD) is stage 5 CKD in which GFR is <15 ml/min/1.73 m 2 and need renal replacement therapy or dialysis. 1, 2 The major risk factors for CKD include hypertension, Diabetes mellitus and obesity. Biochemical and hematological parameters are affected in CKD and becomes more evident as the disease progresses. As the kidneys play a significant role in the regulation of body fluids, electrolytes and acid-base stability, CKD and ESRD predictably result in more than one derangements consisting of hyperkalemia, metabolic acidosis and hyperphosphatemia which, in turn result in severe complications such as bone-mineral disorders, muscle wasting, vascular calcification and mortality. Derangement in biochemical parameters as sodium, potassium, calcium, magnesium and chloride may be life threatening, hence these parameters should be kept within physiological range
. [3] [4] [5] Various hematological parameters such as hemoglobin (Hb), hematocrit (Hct), Red blood cell (RBC) count, total leukocyte count (TLC) and platelet count are deranged in CKD. These alterations are due to marrow suppression by retained uremic products and aluminium toxicity associated with hemodialysis. Anemia in CKD is mostly due to reduced erythropoietin production from the kidney leading to decreased erythropoiesis. Other factors for anemia include hemolysis, chronic blood loss, nutritional deficiency, inflammation and hyperparathyroidism. [6] [7] [8] The aim of this study was to evaluate the biochemical and hematological parameters in chronic kidney disease patients.
MATERIALS AND METHODS
This is a cross sectional observational study conducted in the departments of Biochemistry and Pathology at KIST Medical College over a period of six months from January to June 2018 which is ethically approved. A total of 52 patients of more than 20 years of age with serum creatinine >1.5 mg/dl and documented CKD were included in the study. Fifty two age-sex matched healthy volunteers were taken as control. Patients with acute illness, bleeding disorders, pregnancy, chronic inflammatory diseases, hematological malignancy and serum creatinine <1.5 mg/dl were excluded from the study. The patients were diagnosed based on KDOQI guidelines (CKD is defined as either kidney damage marked by albuminuria and GFR <60ml/min/1.73 m 2 for >3 months.Anemia is defined as hemoglobin level <13 g/dl in adult males and 12 g/dl in adult females). 2 Blood samples were collected in EDTA vacutainer for estimation of hematological parameters and plain vacutainer for estimation of biochemical parameters. The complete blood count was performed using an automated blood counter (Nihon Kohden Celtac-ES five part analyzer). Biochemical tests including sodium, potassium, phosphorus, calcium, urea and creatinine were tested in automated biochemistry analyzer (Siemens Dimension RxL Max).
Data were analyzed using Statistical Package for Social Science (SPSS, version 21) for Windows. Independent t test was used for statistical analysis. P value less than 0.05 was considered as statistically significant. respectively. Serum urea, creatinine and phosphorous were highly increased in CKD patients and calcium level was decreased as compared to control subjects which was statistically significant (p<0.05).Serum potassium was increased and sodium was decreased in CKD patients as compared to controls but were not statistically significant. The biochemical and hematological parameters of CKD patients and control is shown in Table 2 . 
RESULTS

ISSN
DISCUSSION
Chronic kidney disease is characterized by continuous reduction in glomerular filtration rate (GFR) that leads to accumulation of various nitrogenous metabolites in the blood including urea and creatinine. In this study, the mean level of urea and creatinine among study patients was 123.15±49.68 mg/dl and 6.68±3.55 mg/dl respectively which were significantly high (p<0.001) as compared to control. Similar study was done by Amin N et al 9 and Khasawnah N et al 10 in which they observed that urea and creatinine levels in patients with CKD were significantly elevated.
Creatinine is generated from creatine with the aid of non-enzymatic dehydration. Creatinine is synthesized in our body at a continuous manner and is excreted from our body through kidney glomerular filtration unit. Reduced kidney function can have an effect on the rate at which creatinine is filtered by means of the kidneys and may be used as a measure of kidney function. Due to inability of kidney to clear creatinine through urine excretion, kidney function deteriorates which results in increased levels of creatinine in blood serum. Urea is the major end product of protein catabolism in maximum animals and is produced in a sequence of reactions in the liver referred to as the urea cycle. In the urea cycle, ammonia is transformed to urea, which is carried by means of blood to the kidneys for its elimination from the body. Elevated levels of urea within the blood may additionally indicate renal failure. 11 Accumulation of urea and creatinine concentrations in blood of CKD patients leads the body very un-wellness excreted from the blood streams through kidneys. 12 Derangements of mineral metabolism begin early in the course of CKD and ESRD, and are typically observed by using profound changes in mineral metabolism that results in clinical issues which include bone illnesses, musculoskeletal problems and retardation of growth. Several studies has discovered a strong affiliation among mortality and abnormal mineral metabolism; probably mediated by vascular calcification. The disturbances embrace calcium, phosphorous, vitamin D, and PTH homeostasis. So, mineral metabolism results are gaining significance in hemodialysis treatment. 13 In our study, the mean serum calcium in CKD subjects was 8.03±0.80 and in controls was 9.06±0.54 with p value < 0.001 which was statistically significant. Majority of our study subjects were hypocalcemic.
Hypocalcemias because of hyperphosphatemia associated with CKD, decrease in various calcium sensing receptors and fat soluble vitamin D receptor inside the parathyroid glands. Moreover, deficiency of 1, 25 dihydroxycholecalciferol or calcitriol, an active form of vitamin D that enables in absorption of dietary calcium from the intestine.
14 Recent study done by ALHisnawi RAAA and Salih H 15 observed significant hypocalcemia in patients with CKD as compared to controls. Freethi R et al 16 also observed similar outcomes in their study and found significant hypocalcaemia in CKD patients (9.8±0.45 mg/dl) as compared to controls (10.17±0.37 mg/dl).
The mean serum phosphorous value of CKD patients in our study was 5.48±1.26 and in controls was 4.26±0.51 with p value < 0.001 which was highly significant. This signifies the increased status of phosphorous i.e. hyperphosphatemia in CKD patients Hyperphosphatemia is one of the major factors liable for alterations in mineral and bone metabolism in dialysis patients. These findings are similar to the study done in Iran through Mahdavi-Mazdeh M et al 17 and Singh S et al 13 in Nepal. Hyperphosphatemia results due to reduced phosphorous filtration and excretion with the progression of CKD.
The kidneys play a central role in maintaining the phosphorous homeostasis by proper excretion of phosphorus through the urine in response to its high levels to make certain that their serum concentrations are good enough for the performance of numerous functions. Decreased GFR will increase serum phosphorus levels as its excretion will be reduced.
In the present study, the mean value of serum sodium and potassium in cases were135.37±9.44 mmol/l and 4.31±0.95 mmol/l respectively. The mean value of serum sodium and potassium in controls were 138.96±3.40 mmol/l and 4.08±0.48 mmol/l respectively. Although serum potassium was increased and sodium was decreased they were statistically insignificant. Estimation of electrolytes should be frequently completed in CKD patients to avoid delay in correction of dysnatremias which might also cause serious complications and increase the frequency of morbidity and mortality among CKD patients.
14 AL-Hisnawi RAAA and Salih H 15 in their study located statistically nonsignificant decreased in serum sodium inside the CKD patients as compared to controls.
As we are aware of the fact that the kidneys are principally responsible for the maintenance of fluid and electrolyte balance, acute or chronic changes in renal function can result in various imbalances. Severely, the rapidity of beginning of renal deterioration makes nursing evaluation and intervention critical to the prevention of complications and potentially fatal outcomes. In acute or chronic renal failure patients have a tendency to develop hypervolemia, hyperkalemia, hyperphosphatemia, hypocalcemia, and metabolic acidosis. Sodium is generally retained, but may appear normal, or hyponatremic, because of dilution from fluid retention.
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Our data showed the combination of diabetes and hypertension in the main lead among the risk factors of CKD followed by hypertension, chronic glomerulonephritis, polycystic kidney disease, and others which is concordant with data from a study conducted by Singh S et al 19 who reported that diabetic nephropathy is the leading cause of ESRD worldwide.
In our study red blood cell parameters as Hb, Hct, RBC count were reduced and statistically significant (p<0.001) when compared to controls. This finding was in agreement with other studies. 20, 21 The major factor for reduction of these red blood cell parameters is impaired erythropoietin production along with other factors that suppress marrow erythropoiesis and shortened red cell survival. [6] [7] [8] Erythropoietin is the hormone which regulates red blood cell production and maintain the viability of RBC by retarding the cleavage of DNA. In the absence of erythropoietin, DNA cleavage is rapid and leads to cell death. In CKD due to impaired production of erythropoietin and destruction of red cells Hb and Hct concentration fall which is evident even in patients with mild to moderate renal insufficiency. 22 Erythropoietin also potentiates the effect of megakaryocyte colony stimulating factors, acetylhydrolase (PAF-AH) and paraoxonase (PON 1). Hence in CKD impaired erythropoietin production leads to reduction in platelet count. 23 In the present study platelet count was reduced and statistically significant (p<0.001). Similar results have been found in various other studies. 20, 21, 24, 25 Total leukocyte count in our study was reduced and statistically significant (p=0.016). Reduction in TLC in CKD patients undergoing dialysis is due to complement activation which induces neutrophil aggregation and adherence to endothelial surface. 26 Suresh M et al. 20 showed decreased TLC in their study similar to our study but it was not statistically significant. Other study showed increase in total leukocyte count in CKD patients.
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CONCLUSION CKD is associated with derangement in various biochemical and hematological parameters. Regular evaluation of such parameters in CKD patients is mandatory. Correction of these abnormalities help to reduce the morbidity and mortality related to CKD.
